Analysis of this band using Hush's equations for an intervalence transition also indicates · the system is delocalized. non-electronic factors. Thus the high degree by which the mixed-valence form is favored over the two iso-valent species is largely due to delocalization or resonance stabilization.
Experimental Section
One of the most interesting properties of transition metal mixed-valence species is that they often exhibit an optical transition in the visible or near-infrared region due to electron transfer between the different oxidation states. The optical analysis is interesting and does point to class III behavior but is subject to some criticism because it is based on our assumption that the 940 nm band is an IT transition. Fortunately, Mossbauer spectroscopy can be applied to the di-iron mixed-valence compound and is especially revealing.
The Mossbauer spectrum of the one-electron oxidation product of the Fe While the Mossbauer spectrum consists of two lines, they are not identical. There is asymmetry in the intensity, the right peak being more intense. This asym.inetry is not due to sample orientation since it also appears when the sample is crushed and diluted into BN.
The broadness of the left peak results, at least in part, from a superimposed peak due to an impurity. Mossbauer spectra were obtained on three independently prepared samples and all exhibited asymmetry although to different degrees. No detectable impurities were observed in the UV-VIS spectrum and cyclic voltammogram of the Moss bauer samples.
Another possible reason for this asymmetry. is a Karyagin effect. 11 That is, there is a difference in probabilities of the Mossbauer transitions to the m ±3/2 and ±112 states due to anistropy in the mean square amplitudes 12 • This type of behavior is not uncommon,· particularly for iron complexes with a large degree of tetragonal character such as our compound has.
The essential point to be deduced from the Mossbauer spectra is that the iron atoms are equivalent on the Mossbauer time scale at 90K .. Another sample was analyzed at 80K and 4.2K. No difference was observed at the lower temperature. Thus, in the ground vibrational state of the mixed-valence complex there is no significant barrier to electron transfer.
Preliminary electron spin resonance spectra have been 'taken. The electron spin resonance spectrum of the mixed-valence species in acetonitrile (8K, 2 x 10· 1 .M) is given in .
. Figure 4a . The spectrum is quite unusual for low-spin iron complexes and accordingly we were concerned about the purity of the sample and whether the ~pectrum was due to the [Fe 2 TIED(CH 3 CN) 4 )5+ ion. The mixed-valence complex that gave the spectrum in Figure 4a was generated by electrochemical oxidation using tetrabutylammonium hexafluorophosphate The spect:rurri in Figure 4a does, therefore, represent the true spectrum of the mixed-valence species at 2 x 10· 3 M concentration in acetonitrile. 13 However, during these verification experiments we noted a concentration dependence of the spectrum. Figure 4b shows the spectrum after a 10-fold dilution with 0.1 M TBAH in acetonitrile. There is a marked change in the spectrum and we interpret this to mean that the mixed-valence species with axial acetonitrile ligands aggregates in solution and the spectrum in Figure 4a results from at least two interacting magnetic dipoles. The ESR spectrum for interacting magnetic dipoles should show a non-allowed transition at 8m = 2, the so-called half-field transition. 14 The intensity of this run = 2 transition is expected to be less than 2% of the allowed transition. We examined this energy region in our spectrum but the results were ambiguous due to a relatively large residual cavity signal at this exact field energy.
Summary
The available data, optical, Mossbauer and electrochemical, indicate that the mixed-valence compound is a delocalized Fe 
